No agreed recommendations exist for timing of urethral stent removal, after distal hypospadias surgery. We compared our preliminary case series with outcomes from literature: 18/44 patients were treated with catheter and 26/44 without it. The surgical outcome was comparable in the two groups. After hypospadias surgery, the main advantage of the immediate postoperative catheter removal was the shorter hospital stay without negatively affecting the care and home management.
Introduction
Hypospadias is the most common penile malformation, affecting up to 1 in 300 live male births. Its aetiology is largely unknown, often multifactorial. 1 Since its introduction in 1994 by Snodgrass, 2 Tubularized Incised Plate Urethroplasty (TIPU) has become one of the most popular procedures for hypospadias repair. 3 Generally a urinary diversion (urethral stent or bladder catheter) is maintained in situ for 2-7 days or more, depending on the severity of the defect. Healing of the urethral plate after incision is the result of urothelial growth from the edges along the whole depth of the incision. Urine flow during voiding might be responsible for keeping the incised plate open during urothelial regeneration. A urethral stent seems not to be necessary for normal healing in a rabbit model. 4 Few researchers tried to evaluate the efficacy and safety of a catheter-free urethroplasty in children. Because of the low level of evidence, the latest guidelines of the European Association of Urology (EAU) and European Society of Paediatric Urology (ESPU) give no recommendations concerning the timing of catheter removal, after distal hypospadias surgery. 5 Immediate removal of the catheter in distal hypospadias can reduce the discomfort post operatively and in the community following discharge. This argument is in line with the modern concept of fast track surgery. 6 
Materials and Methods
We retrospectively analysed data related to TIPU performed at our Department between May 2011 and June 2013. In balanic forms we usually maintain a Foley® bladder catheter for 2-3 days depending on postoperative edema. When the native meatus is under the coronal sulcus we usually remove the catheter after 6 days, when it is proximal, after 7-10 days. We usually remove the dressing (Urgotul®, sterile gauzes and a soft compression bandage) 3 days after the operation. In cases where edema/hematoma persists instead of removing it we only change it. In this study we only included cases of primitive (non recurrent) distal hypospadias with a minimal follow-up of 9 months. Balanic hypospadias were excluded.
Patients affected by syndromes, psychiatric diseases and major malformations were excluded. The operating surgeons assigned the patient to one of two groups (non randomised): group A received catheter for 6 days; group B had it removed immediately after surgery. We used a silicon bladder catheter: Foley® 8-10 Fr depending on the age of the patient and on the depth of the urethral plate. Children were assigned to group A or B on an alternate month basis: if a patient was operated in May 2011 would have been assigned to group A, if operated on June 2011 to group B and so on. Three general paediatric surgeons were involved: each of them had been operating the same number/year of distal hypospadias. All patients were dis- charged without catheter and were scheduled for an outpatient assessment weekly in the first month, monthly for the next three months, then at 6-12-24 months if necessary. We collected information related to age at surgery, type of hypospadias and association with chordee, presence or absence of a catheter, acute urinary retention episodes, persistent fistula occurrence (fistula persisting for more than 4 weeks during follow up), hospitalization and follow-up. Urinary retention was defined as a full bladder on physical and ultrasound examination associated with pain. The presence of a urethral fistula was based on subjective assessment of the surgeon and confirmed by an assessment under sedation in the operating theatre. Our final outcome was to compare the incidence of episodes of acute urinary retention after catheter removal, fistula rate and the length of hospital stay in the two groups. Statistical analysis was conducted with the Statistica version 10-StatSoft program. Numerical data were expressed as the group median and range (minimum and maximum) ± SD (Standard Deviation) and CI (Confidence Interval) 95%. Statistical significance was set at P<0.05.
We finally compared our results with the outcomes reported in the literature for unstented hypospadias repair.
Results
Fifty-nine TIPU were performed during the analysed period. 44/59 patients satisfied the requirements for inclusion: 18 cases received a catheter for six days (group A), 26 cases had it removed immediately after surgery (group B). A summary of demographic, operative and postoperative variables analysed can be found in Table 1 .
Concerning hospital stay, there was a statistically significant difference between the two groups (P=0.000). The median length of hospitalization was 7 days (range 6-9, SD 0.85, CI6.74-7.59) for group A, 3 days (range 3-7, SD 0.94, CI 3.19-3.95) for group B.
No blockage or breakdown of the catheter occurred in group A. No urinary tract infections were recorded. After the removal of the catheter, 3 episodes of urinary retention developed: 1/18 in the stented group, 2/26 in the unstented group. These episodes were recorded in patients older than 24 months and were treated with the insertion of a urinary catheter under sedation: no long-term complications (e.g. fistula, stenosis) needing surgery occurred as a consequence. During the follow-up period, 4 cases of persistent fistula (2 in group A and 2 in group B) occurred. Our indication is to treat fistulas not before six months after first surgery. One patient was operated again seven months after first surgery; the others had a late diagnosis and were treated after ten, twelve and fourteen months. If we consider the unstented patients, except from one who presented meatal stenosis followed by a fistula, we only had one case of subclinical meatal stenosis.
We finally found and reviewed six manuscripts in PubMed about unstented TIPU for distal hypospadias: all of them were in English and published between 1997 and 2013.
See Table 2 for comparison between the fistula rate and 
Discussion
TIPU is currently the most widely used technique for the treatment of distal hypospadias because it provides excellent functional and cosmetic results. Fistula is one of the most common complications reported in the literature. In an international review published in 2008, 7 Pippi Salle and colleagues analysed the complications rate in primary distal hypospadias repair defining a mean fistula rate of 5.9% (range 0-16%). They suggested that surgeon experience and high volume of cases contribute to reduce the number of complications in any series, pointing out that small studies usually report a higher number of complications. Generally a urinary stent is maintained in situ for 2-7 days postoperatively.
In 1997 Steckler and Zaontz reported their excellent experience with stent-free repairs in 33 patients. 8 On the other hand, in 2003 El-Sherbiny and colleagues 9 obtained discouraging results in 64 toilet-trained children with a median age of 6 years. In this prospective study an increase of urinary retention and reoperations was observed (even if not statistically significant). The Authors used soft plastic urethral catheter in the stented group. Samuel in 2002, 10 Leclair in 2004, 11 Turial in 2011, 12 Xu in 2013 13 reported good results with unstented repair: the first and the last Authors used bladder silicon catheter in the stented group like our group A cases; the two other Authors only reported unstented cases.
Our fistula rate was 9% (11.1% in group A, 7.7% in group B) which is higher -but still in the range -of what is reported in the literature and similar in the two groups (2/18 in group A, 2/26 in group B). All the surgeons involved were general paediatric surgeons and had a similar level of expertise. After catheter removal, 3 cases of urinary retention (1/18 in group A, 2/26 in group B) affected toilet trained children older than 24 months (results similar to the one reported by El-Sherbiny). 9 As per hospital policy, in the attempt to reduce home care impact, we discharge a patient only once the catheter has been removed: children in group B were discharged earlier than those of the group A (median hospital stay of 3 days versus 7 days). In our case series, the median age of our enrolled patients was 25.5 months, which is older then the recommended age for hypospadias repair. 5 This was mostly due to a delay in patient referral for outpatients' assessment after diagnosis. It is widely reported in the literature that an older age at time of surgery increase complication rate. Concerning our experience, patients older than 24 months have a low compliance, to the double diaper method (positioning the catheter between two diapers to increase mobilization and reduce discomfort). We think that the early removal of the catheter can expedite discharge from hospital without giving the families the responsibility of the catheter management, especially when patients are not toilet-trained.
Conclusions
Considering the case series reported in the literature and our preliminary experience, we think that the immediate removal of the catheter can reduce patient discomfort and improve the familiar compliance without increasing acute urinary retention episodes and persistent fistula rate, after TIPU for primary distal hypospadias.
Our study has some limitations: the number of enrolled patients is low and the study is retrospective. As this was a pilot study, only a small number of cases were enrolled. For this reason, a decision was made not to randomize a patient to one group or to the other, but to assign them to group A or B on an alternate month basis.
Early discharge, best compliance of the patient and the family and absence of postoperative devices, are all key factors for a fast track surgery which is a modern concept of surgery, valid both in adulthood that in childhood.
Further studies should be conducted on this topic to clarify the role of postoperative stenting in distal hypospadias repair. 
